Introduction
Some extensional provinces on Earth are characterized by high rates of deformation. The Basin-and-Range province of the western United States and the Aegean Sea are classic examples [1] [2] [3] [4] [5] . Research over the last decade has demonstrated that extensional faults can slip at rates from ∼1 km Myr -1 up to >20 km Myr -1 [4] [5] [6] [7] [8] [9] [10] [11] . In general these rates are time averaged and do not supply information as to whether the rate of tectonic processes changes systematically over time, distance and across the brittle/ductile transition, which is the major rheologic boundary in the Earth's crust.
The Aegean Sea in the eastern Mediterranean ( Fig. 1 ) achieved >~250 km of extension since the Miocene [12] at an average rate of >~15 km Myr -1 . It seems likely that most of this extension took place on a few major normal fault systems [10, 13, 14] . If so, the slip rates on each of these faults have to be high, >~5 km Myr -1 . High rates of extensional slip exceeding ~5 km Myr -1 have been reported from the Khelmos detachment on the Peleponnesus [8] , the Cretan detachment on the island of Crete [15] , the Vari detachment on Syros and Tinos islands [11] , the Messaria extensional system on Ikaria Island [14] and from the Menderes extensional province in adjacent western Turkey [16, 17] . These extensional detachments largely operated in the brittle crust and originated near the brittle/ductile transition, a domain that is usually thought to be the strongest layer of the lithosphere [18] . Unravelling the speed of tectonic processes, and also how the speed of these processes varies over time, distance and across rheologic boundaries, is of primary importance if we are to understand the pervasive deformation and internal structure of wide and diffuse plate-boundary zones.
The Naxos/Paros extensional fault system (NPEFS) is an unusually complete fault system consisting of a thick lower-crustal ductile shear zone grading upwards into a thin brittle detachment [6, 19, 20] and extends laterally over more than 30 km (Fig. 2) . Therefore, it presents an ideal opportunity (1) to constrain slip rates from deep-crustal to near-surface conditions across the brittle/ductile transition and (2) to constrain possible lateral changes in the timing and speed of fault slip.
Herein, we use zircon and apatite fission-track and (U-Th)/He thermochronometry for constraining the slip rate at the NPEFS in the brittle crust of Naxos and Paros. Our new data will then be compared and integrated with the slip rates for the ductile part of the crust reported in [6] to see if slip rates change across the brittle/ductile transition in Naxos. The latter aim may shed new light on this important rheologic boundary and if it has a significant influence on rates of continental extension. The data from Naxos and Paros also permit detection of whether slip rates vary systematically along strike of major extensional systems.
Setting
Previous research has shown that the Hellenides comprise a series of high-pressure belts that formed successively above the southward retreating Hellenic subduction zone. The
Cycladic blueschist unit is the dominant tectonic unit in the central Aegean. It is fringed to the north by the oceanic Vardar-Izmir-Ankara suture zone, the Lycian nappes, and the Pelagonian zone ( Fig. 1) . The Cycladic blueschist unit comprises in descending order three composite nappe units: (1) a mélange-like unit of ophiolitic rocks underlain by (2) a post-Carboniferous shelf sequence, and (3) a Carboniferous basement unit [21] . In some windows in the Cycladic zone, metasediments of the Basal unit as part of the External Hellenides crops out below the Cycladic blueschist unit. The Cycladic blueschist unit is tectonically overlain on a number of islands by the largely non-metamorphosed Upper unit. On Naxos and Paros, the NPEFS forms the contact between the Cycladic blueschist and Upper unit. Detailed work [20, 22, 23] demonstrated that the extensional fault systems on Naxos and Paros can be correlated with each other and form the NPEFS.
The metamorphic evolution of the Cycladic blueschist unit includes an Eocene highpressure event commencing at ~55 Ma followed by a greenschist-facies overprint [24] [25] [26] [27] .
High-pressure metamorphism in the Basal unit on Evia and Samos islands is dated at 24-21
Ma [15] . In the Middle to Late Miocene the Cyclades became part of the magmatic arc of the southward retreating Hellenic subduction zone as evidenced by arc-related volcanic rocks ranging from ~12-5 Ma [28] and granites spanning an age range from ~15-10 Ma [29] . The present arc is located to the south of the Cyclades and mimics the southward retreat of the subduction zone.
The geology of Naxos and Paros islands is dominated by the Cycladic blueschist unit (Fig.   2 ). In contrast to all other Cycladic islands, the high-pressure rocks were overprinted on both islands by Miocene amphibolite-facies metamorphism that reached anatectic conditions on Naxos (670±50°C and 5-7 kbar) [30, 31] . For Paros, maximum Miocene temperatures of ~650°C were estimated [32] , which suggests similar metamorphic conditions on both islands.
Furthermore, on both islands the Carboniferous basement and the overlying shelf sequence depict a concentric, onion-shaped pattern of rock units and isograds [30, 32] . This pattern resembles a migmatite and mantled gneiss dome also suggesting that maximum PT conditions on Paros were not significantly lower than those on Naxos [20] . During the waning stages of high-grade metamorphism S-type granites intruded the Cycladic blueschist unit between ~15-11 Ma [29, 33] . High-temperature metamorphism and intrusion of the S-type granites was synchronous with ductile extensional deformation within the >1 km thick, shallowly dipping Naxos/Paros extensional shear zone [13] , which is the ductile expression of the NPEFS. It has been convincingly argued that high-temperature metamorphism on Naxos developed as a consequence of ductile extensional shearing [19, 31] . Extensional deformation started at or before the peak of high-temperature metamorphism, which has been dated at ~20-16 Ma on Naxos [29, 33, 34] .
The broad ductile shear zone of the NPEFS grades tectonically upward into the narrow (~20-30 m thick) brittle Naxos/Paros detachment, the latter of which is interpreted as the upper crustal expression of the NPEFS [6, 19, 20] . At ~12 Ma, a huge granodiorite body (>15 km diameter) intruded the western part of Naxos Island [33, 35] . This granodiorite is part of the Late Miocene magmatic arc of the southward retreating Hellenic subduction zone and intruded synkinematically into the footwall of the brittle NPEFS exposed on Naxos [19] .
Numerous pseudotachylites associated with the brittle NPEFS formed in the granodiorite [13] and one sample yielded a K/Ar age of 9.9±0.4 Ma [35] . Metasomatic fronts, cinder cones, drusy quartz fillings on pervasive crack systems, opaline quartz as well as iron and sulphur staining indicate pronounced hydrothermal activity of overpressured fluids at the brittle NPEFS exposed on Naxos [29] .
The hangingwall of the NPEFS is mainly made up by the very thin and nonmetamorphosed Upper unit. Kinematic indicators show a consistent top-NNE sense of shear on the NPEFS [19, 20] . Structural work shows that top-NNE extension was coeval with E-W shortening, which together controlled the shapes of the high-grade domes on Naxos and
Paros.
The slip rate for the ductile shear zone of the NPEFS has been constrained on Naxos Island by [6] , who showed that the K/Ar and 40 Ar/ 39 Ar ages on biotite, white mica and hornblende [33] [34] [35] [36] become systematically younger northwards in the direction of hangingwall transport on the NPEFS. For slip-rate calculations only ages <16 Ma were used because it was argued that only those ages can be safely related to movement on the NPEFS [6] . 39 Ar on hornblende) were estimated [6] . However, [34] showed that white mica on Naxos is a mixture of blueschist-facies phengite (>50 Ma) and muscovite belonging to the ≥16 Ma high-temperature event. Therefore, the slip rate derived from white mica is probably an artifact and will not be used herein. It is important to note that these data constrain the slip rate on the NPEFS in the ductile regime.
Sampling and Methodology
The brittle/ductile transition occurs at lowest greenschist-facies conditions [37] at the high end of the zircon fission track (ZFT) partial annealing zone (PAZ), which is placed between ~300-200°C [38] . For the apatite fission track (AFT) system the PAZ is between ~110-60°C [39] . Recent studies [40, 41] constrain the zircon Helium (He) partial retention zone (PRZ) between ~190-120°C, while in apatite He is partially retained between 80°C and 40°C (He partial retention zone, PRZ) [42] . Thus, by using a combination of zircon and apatite fissiontrack and (U-Th)/He thermochronometry it is possible to monitor cooling in the brittle crust between ~300°C to ~40°C. To obtain slip rates for the brittle NPEFS, we collected six samples from granitic rocks in the footwall of the NPEFS exposed on Naxos and three samples in the gneissic basement of the Cycladic blueschist unit of Paros, along a NNE-SSW profile parallel to the tectonic transport direction of the NPEFS (Fig. 2) .
Calculating the slip rate on the NPEFS on Naxos and Paros islands in the temperature range between ~300°C to ~40°C serves two purposes: (1) it allows us to constrain the evolution of the slip rate in the brittle crust and, in conjunction with the published ductile slip rates to monitor the slip rate across the brittle/ductile transition on Naxos and, (2) because sampling along NNE profiles was done some 20-25 km away from each other, it allows constraints to be placed on any lateral changes in the timing and rate of fault slip in the brittle range by comparing the fission-track and (U-Th)/He ages from Naxos and Paros islands.
Samples for fission-track analysis were irradiated at the Radiation Center of Oregon State University, USA. Fission-track ages were calibrated by the ζ method [43] and ages were calculated using the central-age method [44] , which allows for extra-poissonian variation within a population of single-grain ages belonging to a single sample. Apatite and zircon (UTh)/He age (AHe and ZHe) determinations were carried out at the California Institute of
Technology and University of Kansas laboratories, respectively. Detailed laboratory procedures are described elsewhere [40, 45, 46] . Reported ages are corrected for α-ejection effects based on measured grain dimensions [47] . He and U determinations were replicated and a mean age is reported. The estimated analytical uncertainty for both apatite and zircon
He ages is ~6% (2σ), in agreement with the reproducibility observed for the samples.
Slip rates were estimated by fitting a line to the age-distance data. The fitting procedure used χ 2 minimization incorporating both measured age uncertainties and an estimated uncertainty of 1 km (2σ) in distance (Tables 1 and 2 ). Uncertainties were estimated using a Monte Carlo procedure in which each point was varied according to its measured and estimated uncertainties using a Gaussian random-number generator, and a line was fit to each deviated set of points. Ten thousand sets of deviates were generated, and the top and bottom 2.5% of results were discarded to estimate 95% probability limits (Table 3) . For the AFT data on Naxos, rates were fitted to all of the samples measured (Na1-Na6), and also to the subset for which the other thermochronometric data were obtained (Na3-Na6), to facilitate direct comparison of the derived rates. Samples Na1 and Na2, being closest to the detachment, record the final stage of unroofing.
Age data
Apatite and zircon fission track and (U-Th)/He ages are quoted to the 2σ level (Table 1 and 2). On Naxos, ZFT ages range between 11.8±0.8 Ma and 9.7±0.8 Ma and AFT ages from 
Slip rates
The ages obtained from each method gave internally consistent results that systematically decrease northwards in the direction of hanging wall slip. The northward decrease in ages reflects the lateral passage of isotherms at the top of the footwall and can be used to estimate slip rates from the inverse slope of mineral ages with distance in the slip direction [5] [6] [7] 
2). The results yield slip rates (Table 3) for the brittle NPEFS exposed on Naxos of 6.4 (+6. On Naxos, the ZFT, ZHe, AFT and AHe ages from the four samples collected in the granodiorite overlap within error and together with the long apatite track-length data (>14 µm) support very rapid cooling from ~300°C to ~40°C within <2 Ma. The data yield a cooling rate of the granodiorite of ~110°C Myr -1 between ~12-9 Ma. On Paros, the ZHe ages are slightly younger than the AFT ages. The anomalously young ZHe ages might be explained by U and Th zoning. Zircon fission-track mounts show thin, but highly U-enriched rims. Therefore using a traditional F T correction assuming homogeneous U and Th distribution would lead to a substantial underestimation of the F T correction and consequently of our ZHe ages [39, 46] .
Nonetheless, the ZFT and AFT ages overlap within error and together with the long apatite track-length data (>14 µm) support very rapid cooling of the gneissic basement on Paros between ~13-10 Ma. Overall, the cooling of the Naxos granodiorite and the Paros basement seems to be similarly fast indicating a common cooling history.
Thermal modeling
To help interpret the thermochronometric data, and especially to see whether the derived slip rates were significantly influenced by advecting isotherms and the granodiorite intrusion on Naxos, finite element thermal models of tectonic unroofing of Naxos and Paros were performed using the methods described by [48] . The models all assume that the detachment dips at 30° and plunges to an arbitrary depth of 45 km before leveling off. value is probably unreasonably high, and the high initial gradient is more likely due to transient processes than steady-state conditions, it does not appreciably affect our estimates of cooling patterns in the near-surface regime. Model starting times were ~16 Ma, depending on constraints imposed by slip rate and intrusion time and depth. Models were evaluated by tracing the thermal histories at a set of points representing the sample positions, and comparing both the inferred ages and slip rates to our measurements. Sample positions are assumed to lie at a uniform depth ~0.5 km below the detachment surface.
We used the models to test the hypothesis that Naxos and Paros unroofed simultaneously and at similar rates, with the only difference being the granodiorite intrusion on Naxos. We simulated Paros and the central and eastern parts of Naxos outside the aureole of the granodiorite intrusion using a slip rate of 6.5 km Myr -1 . For this model predictions of inferred slip rates successfully replicated all of our measured slip rates on Paros to within 1 km Myr -1 .
Furthermore, the model also indicated that isotherm advection would cause the slip rate inferred from the hornblende K-Ar system to be reduced to 4.2 km Myr -1 , close to the value observed by [6] for central and eastern Naxos. The slip rates for the low-temperature systems are not affected by isotherm advection to any significant degree.
The intrusion of the granodiorite on Naxos was approximated by instantaneously resetting the model nodes it encompasses to 700°C at 12.3 Ma; at the time of intrusion it lay largely along the trace of the dipping detachment, spanning depths from 3.8-12.5 km. Although a model with a constant slip rate of 6.5 km Myr -1 gave age and inferred slip rate predictions close to our AFT and ZFT results, slightly better fits to the AFT ages for samples Na1 and Na2 were achieved with a model featuring late acceleration to 8.0 km Myr -1 . The primary discrepancies were for the Naxos slip rates derived from the AHe and ZHe systems, for which the model-inferred values of ~6.5 km Myr -1 were significantly below the measured rates. For the cases simulated, the modelling demonstrated that the effect of the granodiorite intrusion on Naxos is to reduce the ages by 1-1.5 Myr and slightly increase the inferred slip rates by 0-1.5 km Myr -1 . Overall, the modelling exercise showed that the cooling rates and thus derived slip rates were not greatly affected by the granodiorite intrusion, as cooling was still primarily controlled by tectonic unroofing, albeit from a radically altered thermal state.
Discussion

Lateral variations of ages
The AFT and ZFT ages from Paros are on average ~1.0-1.5 Myr older than those from Naxos. This age difference, across a distance of ~20-25 km, can be accounted for in four different ways: (1) the simplest explanation would be that the Paros samples were collected from more southerly localities with respect to the NPEFS, therefore cooled earlier and yielded older ages. It has indeed been proposed [49] that the putative Mid Cyclades lineament runs through western Paros (Fig. 2) and displaced the western part of Paros, where our samples come from, dextrally with respect to eastern Paros and Naxos. Dextral offset on the Mid Cyclades lineament could account for the older ages from western Paros. The two AFT ages of 9.9±1.1 Ma and 9.3±0.6 Ma reported by [50] from southeastern Paros, i.e. east of the MidCyclades lineament, are perfectly in line with this interpretation, especially since these ages are similar to our age for sample Na4, which is from a structurally comparable position on Naxos. In Figure 4a a dextral offset on the Mid Cyclades lineament has been restored.
Because the AFT and ZFT ages of samples Ps3 and Na5 are very similar, we used both sample localities as a piercing point, which would results in a net dextral offset of ~10 km on the Mid-Cyclades lineament. (2) The different fission-track ages from Naxos and Paros reflect lateral changes in the timing of slip on different segments of the NPEFS. It is a well-known feature from active faults like the North Anatolian fault, the San Andreas faults or various subduction thrusts worldwide that recent slip on those large-scale structures occurs heterogeneously, i.e. different segments of a fault slip at different times. Likewise, we suggest that slip on ancient faults also occurred heterogeneously. Previous works showed that the displacement distribution on a fault can be quite irregular [51] and that fault growth might be inhibited at the contacts of dissimilar lithologies [52] . If the latter case was true for the NPEFS, then the fault might have locked for some time when it cut though the shelf sequence of the Cycladic blueschist unit. The intrusion of the Naxos granodiorite at ~12 Ma might have unlocked the fault and aided slip through the shelf sequence on Naxos. All these complexities make it likely that slip on large-scale faults may actually occur laterally at different times (Fig. 4b) . (3) It is also possible that the correlation shown in Fig. 4b holds and that the difference in ages was caused by the granodiorite intrusion rather than changes in the timing or rate of slip between the two islands. This is the scenario we tested with our modeling.
Although we were able to match many of our age and rate observations well, the thermal effect of the intrusion was not in itself enough to replicate the higher slip rate inferred from the ZHe data for Naxos. (4) The correlation of the NPEFS between Naxos and Paros as proposed by several authors [20, 22, 23] is not justified and the extensional fault systems on both islands represent two different detachments that operated at different times. Given the detailed geologic and structural mapping [20, 22, 23] revealing very similar geology in the foot-and hangingwall of the NPEFS, a similar structural evolution from ductile to brittle conditions and consistent top-NNE shear sense, we do not consider this explanation likely.
Furthermore, displacement-length scaling relationships for faults [53] indicate that the mapped trace length of a fault is approximately linearly proportional to the amount of displacement on that fault. Below we argue for a minimum displacement of ~50 km on the NPEFS on Naxos. According to the discussion by [53] , such a displacement can only occur on faults that have considerable lateral extent exceeding by far the distance between Naxos and Paros. In summary, based on preliminary field work and geochronological data, we consider option (1) most likely. Although there are differences in the timing of fault slip on the NPEFS between Naxos and Paros, the slip rates as derived from the ZFT data are similar (Table 3) . With decreasing temperature it seems that slip on the Naxos segment of the NPEFS in general increased whereas it remained fairly constant on the Paros segment.
Temporal variations of the slip rate
Excluding the problematic AHe ages, our data show that the slip rate for the brittle NPEFS exposed on Naxos is ~8-9 km Myr -1 over the temperature range from ~300°C to ~40°C. The slip rate estimated for the ductile NPEFS on Naxos is ~5-6 km Myr -1 [6] and thus smaller.
The slip rates calculated previously [6] and in this study assume that isotherms are unaffected by faulting. Therefore, at first glance the high slip rates at low temperatures might simply reflect advection and quenching of isotherms in the footwall slip direction of the NPEFS. Thermal modeling [48] showed that isotherms quickly approach a steady-state value within a few million years after the onset of extension. Our thermal modelling demonstrated that only the slip rate obtained from hornblende is significantly affected by thermal advection.
For the lower temperature systems the amount of underestimation is insignificant. In the case of the NPEFS the intrusion of the Naxos granodiorite at ~12 Ma would have caused an additional thermal perturbation, which may have also affected the low-temperature radiometric systems. Again, our thermal modeling shows that slip rates are not significantly affected by the granodiorite intrusion. Furthermore, the similar cooling history and slip-rate evolution of the Carboniferous basement of Paros, the small S-type granites and the large Naxos granodiorite make it unlikely that the heat supplied by the granodiorite caused a significant thermal perturbation. We argue that cooling due to rapid slip on the NPEFS controlled footwall cooling.
What is the significance of the different slip rates reported by previous work [6] for the ductile NPEFS and those reported in this study for the brittle NPEFS on Naxos? Four explanations are considered, the first two of which argue for a constant slip rate whereas options (3) and (4) discuss an increase in the slip rate in the brittle crust: (1) The average ductile slip rate of ~5-6 km Myr -1 of John and Howard (1995) significantly underestimates the true slip rate due to pronounced advection of isotherms. According to our modeling the slip rate inferred from hornblende age data would underestimate the true rate by ~30%, suggesting a true slip rate of ~6.5 km Myr -1 . However, the problem is that we do not exactly know when ductile shearing commenced. In the modeling we assumed that slip started at peak temperature, which maximizes the possible effects of isotherm advection. Several authors [19, 31] have argued that shearing probably commenced before the peak of high-temperature metamorphism at 20-16 Ma. Therefore, the isotherms might have already achieved conditions close to steady state at ~16 Ma in which case the average slip rate estimated for the ductile part of the NPEFS [6] does not seriously underestimate the true slip rate.
(2) Due to the large errors obtained on the slip rates one could argue that the slip rate remained constant across the brittle/ductile transition. However, the MSWD values and the probability of fit indicate that the calculated errors are overestimated, particularly for the FT data.
(3) Therefore, we believe that the data broadly suggest an acceleration of the slip rate in the later stages of faulting when the footwall reached the brittle crust and the fault zone narrowed considerably. The AFT data from Naxos support this option. If a slip rate was calculated from the early cooled samples Na3 through Na6, a rate of 6.5 (+15.7/-3.8) km Myr -1 , which is similar to the ZFT slip rate from Naxos and the AFT rate from Paros, would be obtained. If samples Na1 and Na2 are included in the AFT slip-rate calculation, the rate increases to 8.0 (+11.8/-3.0) km Myr -1 . Because Na1 and Na2 are the last to be exhumed, we envisage that this increase in the slip rate could reflect an increase in fault speed during the final stages of slip.
Although the errors in both slip rate calculations are large, this interpretation is fully supported by the numerical modeling, which was also able to better replicate the particular age measurements with this scenario (see above).
The narrowing of the deforming zone indicates localization of deformation during decreasing temperatures as the NPEFS was exhumed. We argue that the intrusion of the huge arc-related granodiorite into the footwall directly beneath and within the NPEFS on Naxos, [54] . It was argued that weakening of the crust in the presence of melt leads to a drastic increase in deformation rates due to a pronounced drop in strength across zone occupied by melt [54] . We propose that this drop in strength would be even more pronounced in the brittle crust than in the ductile regime for which the melt weakening was originally proposed [54] . Furthermore, the fluids circulating along the fault surface were overpressurized and contributed to fault-zone weakening in the brittle crust on Naxos.
Extension of granitic crust has been analysed by [55] using a unified, fully coupled thermal-mechanical model in which brittle and ductile layers develop a natural transition as a function of the state variables (pressure, deviatoric stress, temperature, strain rate). This work shows that the main storage of elastic energy lies in the brittle/ductile transition zone, which is a zone of maximum energy dissipation and a local heat source (shear heating). The brittle/ductile transition is the focus of shear localization owing to the greatest weakening in relation to the thermal effects of shearing. It evolves through cascading instabilities with extreme weakening by nonlinear feedback of small-scale interacting faults coalescing to form an extremely weak detachment layer [55] . According to [56] , upper crustal faulting is controlled by individual creep bursts resulting in earthquakes in the brittle fields. We argue that the pseudotachylite swarm in the Naxos granodiorite documents such earthquakes. However, note that the ductile slip rates represent the time span from ~16-12 Ma and the brittle rate from ~12-8 Ma, i.e. the different rates did not occur at the same time and record the temporal progression of the slip rate in the footwall. Therefore, explanation (4) considers that the increase in the slip rate does not necessarily imply faster extension of the upper crust but simply an increase in the rate of extension in the Aegean at ~12 Ma. At about ~12-10 Ma a number of new extensional detachments formed in the Aegean [11, 14, 56, 57] and this might imply a new extensional pulse.
Slip rate and minimum offset on the NPEFS
The data from [6] suggest a minimum average slip rate of ~5-6 km Myr -1 in the ductile NPEFS and our new data imply an average slip rate of ~8-9 km Myr -1 for the brittle NPEFS on Naxos. The slip rates and the timing of slip allow a minimum displacement calculation for the southern segment of NPEFS on Naxos. In the ductile regime between ~16-12 Ma a minimum offset of ~20 km results (note that if slip commenced >20 Ma offset would be >40 km) while in the brittle crust between ~12-8 Ma a minimum offset of ~32 km results, giving a minimum total displacement of ~50 km on the NPEFS. The data suggest, if offset on the Ios detachment is also considered (Fig. 1 ) [56, 57] , that the thin and non-metamorphosed Cycladic ophiolite nappe in the hangingwall of the Naxos/Paros extensional fault system is a far-travelled, dismembered extensional nappe that may have been derived from the Island of
Crete. The long-lived activity and the high slip rate lends support to the hypothesis that much of the ~>250 km of post Oligocene extension in the Aegean Sea was resolved on a few major and fast slipping normal fault systems.
Conclusions
This study demonstrates the benefits of adopting a multi-thermochronometer approach to constrain the spatial and long-term evolution of an extensional fault system. Our new results seem to indicate that the slip rate on the NPEFS exposed on Naxos might increase from ~5-6
km Myr -1 to ~8-9 km Myr -1 across the brittle/ductile transition. Based on the available evidence we consider it most likely that the acceleration in slip rate was due to the intrusion of a large granodiorite body into the narrowing fault zone and subsequent pseudotachylite formation in the brittle crust. We propose that the brittle/ductile transition controlled the intrusion of the granodiorite and that melting might controlled an increase slip across the brittle/ductile transition. Table 1 . Fission track data and sample information. Table 2 . (U-Th)/He data. Table 3 . Slip rates. Zircon and apatite fission-track ages were calculated using zeta factors of 127 ± 4 and 330 ± 8.5 determined by multiple analyses of standards following recommendations of [42] ; central ages are reported; data are quoted to 2◊ level. Distance in fault slip direction for each individual sample has been measured from the north end of the Naxos island. Although absolute geographic sample location errors are ±5 m, we adopted conservative distance uncertainties of 1km (2σ) to encompass errors in determination of map distance in the slip direction, distance below the detachment surface, and lack of knowledge about possible intervening structures and the changes in relative sample positions during the transition across the "rolling hinge" from dipping along the detachment at depth to being at roughly equivalent elevation today. [6] . Hbl Ar/Ar= Hornblende Ar/Ar; Biot K-Ar= Biotite K-Ar; ZFT= Zircon Fission Track; ZHe= Zircon (U-Th)/He; AFT= Apatite Fission Track; AHe= Apatite (UTh)/He.
